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AMENDMENTS TO THE CLAIMS 

Claims 1-20 (cancelled) 

Claim 21 (currently amended): A system for critical parameter analysis (CPA) of a 
semiconductor device (DUT), comprising: 
a laser scanning microscope (LSM); 

automated test apparatus (ATE) for providing predefined stimulus to the semiconductor 
device (DUT), for comparing responses from the semiconductor device (DUT) against a set of 
predefined expected responses, and for generating a short output pulse when a difference is 
detected between responses from said semiconductor device (DUT) and said predefined expected 
responses ^, said automated test atroaratus being connected to the DUT while the DUT is disposed 
moons for dispOGing said s emiconductor dovioo (DUT) within a scanning chamber of said laser 
scanning microscope (LSM) vvhilo said gomiconduotor dov ie o (DUT) ia connect e d to said 
automated tost appamtuo (ATE) ; 

display means for displaying an image of said semiconductor device produced by said 
laser scanning microscope (LSM); 

means for overlaying a visible representation of said short output pulse on said displayed 
image to indicate a corresponding position on the semiconductor device (DUT) of a scanning 
beam of the laser scanning microscope (LSM) at the time the output pulse was generated; and 

means tor rep e at e dly applying said prodofinod stimulus to said somioonduotor dovioo 
(DUT) and oomporing ro ' jpons e g ther e from againat naid prodofinod exp e ct e d responsoo whilo 
simultaneously scaxming said semiconductor device (DUT) with said laser scanning microscope 
fLSM) while said ATE reoeatedlv applies said predefined stimulus to said DUT and compares 
responses therefrom against said nredefinod expected responses : 

wherein 

the automated test apparatus (ATE) and the semiconductor device (DUT) fomi a 
closed loop feedback system; 
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whoroin the automated test apparatus (ATE) is programmed to T>rcak* in or out of 
a vector loop which is detecting pass/fail operation of the semiconductor device (DUT); and 

whefeift said automated test apparatus (ATE) is configured to repeatedly cycle 
C'short-cycle") said predefined stimulus ft^om a starting point up to a point of failure when such 
failure is detected. 

Claim 22 (previously presented): A system according to claim 21, wherein said semiconductor 
device (DUT) is fixtured such that ATE connections to the device are made within a scanning 
chamber of the laser scanning microscope (LSM), 

Claiin 23 (currently am^ded): A system according to claim 21 , further comprising: 

image converting means for representing output from the laser scanning microscope 

(LSM) as a viewable video signal and for overlaying the output signal indication from the 

automated test apparatus (ATE) on said viewable video signal; and 

display means for viewing said video signal with overiaid automated test apparatus (ATE) 

output signal indication. 

Claim 24 (currently amended): A system according to claim 23, wherein said overlaid ATE 
output signal indication prodxices a visible spot on said display means at a location on a 
simultaneously displayed image of the semiconductor device (DUT) that indicates the location on 
the senniconductor device (DUT) that was illuminated by the laser scanning microscope 
(LSM) at the time the automated test apparatus (ATE) output signal indication was produced. 

Claim 25 (previously presented): A system according to claim 21 , wherein said predefined 
stimulus is provided to said automated test apparatus (ATE) in the form of a set of test vectors. 

Claim 26 (previously presented): A system according to claim 21, wherein said predefined 
expected responses are provided to said automated test apparatus (ATE) in the form of a set of 
test vectors. 
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Claim 27 (previously presented): A system according to claim 21, wherein said automated test 
apparatus (ATE) is configured to repeatedly apply said predefined stimulus to said 
semiconductor device (DUT) in a test *'loop." 

Claim 28 (previously presented): A system according to claim 21, wherein said output pulse is 
a short pulse generated when a difference is detected between responses by said semiconductor 
device (DUT) to said predefined stimulus and the predefined expected responses. 

Claim 29 (currently amended): A method for critical parameter analysis (CPA) of a 
semiconductor device (DUT), comprising: 

providing a focused optica] beam scanning device; 

providing automated test apparatus (ATE) for providing predefined stimulus to the 
semiconductor device (DUT), for comparing responses fix)m the semiconductor device (DUT) 
against a set of predefined expected responses, and for generating a short output pulse when a 
difference is detected between responses firom said semiconductor device (DUT) and said 
predefined expected responses^ , said automat ed test app ar atus being connected to the DUT while 
the DUT is disposed mooaifl for difipnning ftm'H rfmnn^nTif^nr^^f ^^^j^^ (BUT) within a scanning 
chamber of said laser scanning micn>scopc (LSM) while ooid oomioonductor do\ioo (DUT) is 
oonn e ctod to said automatod toot oppomtus (ATE ); 

display moans fof displaying an image of said semiconductor device produced by said 
laser scanning microscope (LSM); 

moona for overlaying a visible representation of said short output pulse on said displayed 
image to indicate a corresponding position on the semiconductor device (DUT) of a scanning 
beam of the laser scanning microscope (LSM) at the time the output pulse was generated; and 

moono for rcpoatodly appl>ing goid prcdofinod ctimulufl to paid oomiconduotor dovicc 
(DUT) and comparing rosponGOS thcrofirom against ooid prodofinod oxpcotod roqpongcj while 
simultaneously scanning said semiconductor device (DUT) with said laser scanning microscope 
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fLSM) while reoeatedlv a pplying said predefined stimulus to said PUT and comparing resiwnses 
therefrom against said predefined expected responses using said ATE : 
wherein 

the automated test apparatus (ATE) and the semiconductor device (DUT) form a 
closed loop feedback system; 

w^horoin the automated test apparatus (ATE) is programmed to T>reak* in or out of 
a vector loop which is detecting pass/fail operation of the semiconductor device (DUT); and 

wh e rein said automated test apparatus (ATE) is configured to repeatedly cycle 
("short-cycle") said predefined stimulus from a starting point up to a point of failure when such 
failure is detected. 

Claim 30 (previously presented): A method according to claim 29, wherein said focused optical 
beam scanning device is a laser scanning microscope (LSM). 

Claim 3 1 (previously presented): A method according to claim 29» wherein the automated test 
apparatus (ATE) is synchronized with the focused optical beam scanning device. 

Claim 32 (previously presented): A method according to claim 29, fiarther comprising providing 
optical signatures that only appear on the gate level devices responsible for the failing test. 

Claim 33 (previously presented): A method according to claim 29, further comprising providing 
real time feedback to the focused optical beam scanning device and subsequent optical images 
acquired. 

aaim 34 (previously presented): A method according to claim 29, further comprising: 

fixturing said semiconductor device (DUT) such that ATE connections to the device are 
made within a scanning chamber of the focused optical beam scanning device. 
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Claim 35 (currently amended): A method according to claim 29, further comprising: 

representing an output from 6at4 the focused optical beam scanning device as a viewable 
video signal and for overlaying the output signal indication fiom the automated test apparatus 
(ATE) on said viewable video signal; and 

display moonis for viewing said video signal with overlaid automated test apparatus (ATE) 
output signal indication. 

Claim 36 (currently amended): A method according to claim 35, wherein said overlaid ATE 
output signal indication produces a visible spot on said display means at a location on a 
simultaneously displayed image of the semiconductor device (DUX) that indicates the location on 
the semiconductor device (DUT) that was illuminated by the the focused optical beam scanning 
device at the time the automated test apparatus (ATE) output signal indication was produced. 

Claim 37 (previously presented): A method according to claim 29, wherein said predefined 
stimulus is provided to said automated test apparatus (ATE) in the form of a set of test vectors. 

Claim 38 (previously presented): A method according to claim 29, wherein said predefined 
expected responses are provided to said automated test apparatus (ATE) in the form of a set of 
test vectors. 

Claim 39 (previously presented): A method according to claim 29, wherein said automated test 
apparatus (ATE) is configured to repeatedly apply said predefined stimulus to said 
semiconductor device (DUT) in a test "loop." 

Claim 40 (previously presented): A method according to claim 29, wherein said output pulse is 
a short pulse generated when a difference is detected between responses by said semiconductor 
device (DUT) to said predefined stimulus and the predefined expected responses. 
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